151



http://en.wikipedia.org/wiki/Klebsiella
http://www.ucsusa.org/food_and_environment/antibiotics_and_food/foodborne-illnesses.html

152




153




154




155




Technical Tips for Bacteria Monitoring

TYPES OF BACTERIA

Total coliforms: Total coliforms are a group of closely related bacterial generathat all share a useful diagnostic feature:
the ability to metabolize the sugar lactose, producing both acid and gas as byproducts. Total coliforms are not very useful
for testing recreational waters because some species are naturally found in plant material or soil. However they are useful
in testing for drinking water, where contamination by soil or plants would be a problem.

Fecal coliforms: Fecal coliforms are a sub-group of the total coliform and are found in fecal matter. Total and fecal
coliforms are distinguished from each other by their ability to carry out lactose fermentation at 44.5°C. Fecal coliforms
are widely used to test for recreational waters and for shellfishing waters.

Escherichia cali (E. cali): A single species within the fecal coliform group. It only occurs in feces of warm-blooded
mammals and in fresh water. E. coli isagood indicator in testing for freshwater swimming related illnesses.

Enterococci: This group of bacteriais commonly found in the feces of humans and other warm-blooded animals, and is
unrelated to the coliforms. The presence of enterococci inwater isan indication of fecal pollution and isrecommended for
testing marine recreational waters. However, the EPA approved method for monitoring for enterococci, mE, is expensive
and the medium contains a toxic ingredient.

METHODS FOR TESTING BACTERIA

1. Membrane Filtration: Fecal coliforms — Thisis the most classic method for testing for fecal coliforms. It is EPA
approved and has been |ong established. The water sasmpleis pulled through afilter by means of suction by an electric
or hand vacuum pump or by asyringe. The bacteriaare trapped on top of the filter because the pores are too small for
the bacteria to pass through. The filter is then placed in a petri dish on top of a solid nutrient medium. Involves
incubation of the sample at 44.5°C and after incubation, visible colonies will appear on the filter paper surface. Each
colony has grown from a single bacterial cell, so by counting the colonies you can obtain a count of the bacteria
present in the water sample. Results are reported as cfu/100ml (cfu = colony forming units). This method requires a
good incubator —the least expensive that does the best job is a good quality waterbath incubator. Some groups have
even made their own incubators. For membrane filtration supplies, contact Hach Company at 800-227-4224 or
www.hach.com, or contact Millipore Corporation at 800-221-1975 or www.millipore.com.

2. Coliscan®: Total coliformsand E. coli —An easier alternative to bacteriamonitoring is the use of Coliscan® Easygel®
and Coliscan® MF Membrane Filtration Kit, which are plate count methods. Using the Coliscan® MF Membrane
Filtration Kit, water samples are processed by the usual membrane filtration technique and thefilter is placed on the
special Coliscan® medium. The Coliscan® Easygel®, requires no filtration, simply add the water sample directly to a
bottle of liquid Coliscan® medium, mix it, and pour it into a special petri plate which is coated with a substance that
causes the medium to gel. The advantage to this method is that volunteer monitors can conduct the testsin their own
home without the use of awaterbath; incubation isat room temperature but isnot critical. While thismethod is quick,
it only provides counts for total coliform and E. coli, and not for fecal coliform. Also this method is not approved by
EPA and should only serve as a screening tool. For Coliscan® product information, call 888-327-9435 or visit
www.micrologylabs.com.

3. IDEXX Laboratory’s Colilert?method: Total coliforms and E. coli — With this method the water sample is added to
tubes of liquid media. The more tubesinoculated, the more sensitive the count. The results can be read after 24 hours
of incubation at 35°C (room temperature). The medium fluoresces under UV light when E. coli is present and turns
yellow if total coliformsare present. The one drawback isthe expense of a professional UV lamp, which isrequired.
The advantage, like the Coliscan® test, is that its quick, simple, and can be conducted in your home. For product
information, call 800-321-0207 or visit www.environmental -center.com/technol ogy/idexx/idexx.htm.

4. Membrane Filtration: Fecal coliforms and E. coli with mTEC agar — This method is similar to method #1, however
with afew added steps. The sampleis filtered and the filter paper is placed in a petri plate that contains an mTEC
medium. The plates are incubated at two different temperatures, first at 35°C and then at 44.5°C. Following incuba-

(See TECHNICAL TIPS, next page)
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(TECHNICAL TIPS, continued )
tion, aspecial reagent is added to distinguish the fecal
coliform colonies from the E. coli colonies; fecal
coliform counts turn yellow and E. coli counts turn a
magenta color. Like method #1, this test requires a
waterbath incubator, an autoclave for sterilization of
equipment, and membrane filtration apparatus, which
can be a huge initial investment. To minimize these
costs consider partnering with local schools and
universities to have access to their laboratories to
sterilize equipment, prepare media, incubate plates, and
to dispose of wastes.

DETERMINE WHICH METHOD YOU SHOULD USE

In deciding which method is best for your objectives, consider
the following questions:

e How do you hope to use your data?

e What method(s) does your state currently use?

e Do you have access to laboratory facilities?

e What kind of equipment can you afford?
Be sure to match the testing method with your intended use of
the data.
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Monitoring Matters is published quarterly by the
Pennsylvania Organization for Watershedsand Rivers
in cooperation with the Pennsylvania Department of
Environmental Protection’s Citizens’ Volunteer
Monitoring Program.

To have your name added to the Monitoring Matters
mailing list, please call 717-234-7910; write POWR
at 610 N. Third Street, Harrisburg, PA 17101;

email webmaster@pawatersheds.org; or visit
www.paweatersheds.org. Please indicate whether you
would like to receive an electronic or paper version.
Thereis no cost to you.
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